[ Downloaded from jdc.tums.ac.ir on 2025-01-09 ]

@Mp}g aJlie

g BT Joxo 9 i ¢ b OT Skl 9 Wlo 1,81 53 Cowgs PH (w3

laylon 0 Cwgy PH oy (gl a5 (e300 Olllas dgng b 18 g dino
ol 428 )3 Cygo Wl Caumon (5010 (6350000 Giladzd i plbgl 465 UsS

Lo fe BYe 5l Ve o3l b ws (slaog,S ) saiiSaxslye 0+ sliws iyl (Wig,
alysl ol pH wass ol wllw 250 0 9 (45 O w095 & ;3 .34 dsllles o)y
«LCourage & Khazaka Electronic GmbH <5 ,.5) pH meter o&iwd g (s4luwgds
Cudy el (o8 g ()5 (Jldgil o 8 (Sl oo A )3 (ol )5S g5
A (65503l L Bl g Cuwd ST cCuwd

FIAe FINO ¥ D5 DIV BIYD iy asy sblin 5l 3 pH 5:5ke (a3l
oy, S pH (P<+/++V) 29 pYL Lol ;5 (g)l5 sime &ygods PH .39 F/AY 4 ¥/5
(sl 4o et DH Wl (P oY) 2 (g sine SO oy i
Do (F/8AE/F+) b sl 4 bgsyo pH (o 5iaS 5 (0/YF£/FA)

358l )3 Cavg PH (59 csldlanMe B 15l Siogibl Jomo 5 i ¢y 35 a5 40l
S oo gl Lo
iz oy PH gy 1051908

AN clio Jopdy  AUYNO sallis il
¥V-0- (Y) ) 0y9d AYAQ uL.leJ ‘U)“Lu) 9 Cuwgy

sho Loy S

Sl ol S
oWl JL 3 S
TETTS P
eSS 058 e S
S sl paie S
H> 2 5S>

Sd o e S

Gy Gl GiBgR 9 GBieel 1Sy
5 (S pote olKashs cplia 4
ol ol

tJgmmo ok g3

Joxd Loyle s8>
VO ojlos o oy S Ll ;L')l).e('{
1S iUl Cany VEVEFVEVD i sS
firozali@sina.tums.ac.ir

douds

Sz 5Ll 5 Lo 35T codlad o v o Slaiay
J—olge 35 coow pH .cnl oo J us lole
(Jme Py (3o 8 Cagy Sugh)) (Al alis
iyl plsd eningd Slge) ()5 5 (S5 5 G
Sy o 48 (rdse Sl Sism Sl 5 (sl
aloz 5l Las)lon 5l (5 ke 555k )0 PH &l i
slocigic 5 aST  Sugl Cuile,s ¢ owled il
Ghnmslio s PH Jloy polie S )ls 25 oluuils
ez 5 bl iz g g sloos,S G
L Slllas o oy il bl s o] Sl

Lol 00l gy p

g OT) (anome g (s0l5) Sty gl Jdoa

u_:‘ 0 7"““"‘% e Yo B (Lasu)yl.’ 9 @LMA - é‘}a

Slonl L aS a0 o o) (0 5555 Gy
598 9 bpalS)lg Soe prles @lo lablone sY G
i1y i Gl sle andl el so (olionds Slge
S o S8 1y ey 2S5 O 550 5908 509,5
5 pogl Jlosl g (o sl kil )5 (rizred Cengy
JSC b g Slaogas 4 dxgi 0,10 il So59lgigen)]
sl loyd g paridd 10 Cawgy Sojele 8 g
dslse (528,550 0wz s S (e S Sy
S o gl g Sl 5 e 5 (S5
Gl &1 ot sS 51 oo e gy (543 o]
0 g slwgen (5158 0 (et MK
@a2Y )0 S oo bl pleend 5 (95 Jolse
g A0S oo o (60 o I pH gy LS


https://jdc.tums.ac.ir/article-1-58-fa.html

[ Downloaded from jdc.tums.ac.ir on 2025-01-09 ]

aS 09 FIVE TP (1o 0y ;0 9 OV 2 £4/00 5
(P<efee V) ol oyl

eSile s |y (5)losine DS (g Ll (sl e
(P<e/++Y) ol uL«u.—J el (e Lngoj)f 5 pH
pH sJLw y.-f. LS*_M’ 09)_? L d_fé)ﬁ_b@
Ol 05 s sloeg ) ple 5l S FIVEE-/D .
g (P=+/-V) JLw 0+ U ¥+ o sloog,S L DS
() Sloge5) gy Jlo gae P=+/++Y) Jlu £ L -
L (One-way ANOVA) il g 5JLST g o]
Qb (g4l e BT AT Wil aglie 0SS
O£ V) Sli 4 sleo pH (p 5YL.(P<</+ )

)‘ oolaz_wl L} g 904 go wy aliSee d.‘aL..n pH
(Y loged) o duslie ;55055 L Bonferroni cous
Ol i S8 4y el 3blie pH (ganglin
Laduies Jg, So l Laeils o pH Jlais a5 slo

s
M = = = TR T
_j: \n—
W,
3]
an
a.
Y
)

YooY+ Ye¥e Yo¥e ¥oode Bo-5-
(JWo) s slog )5

JUsde—Fe g, S P=o/o oY (Jlo ¥omde w095 P=e/o 23

39 PH Gl 728 liseb! galold g (il 1) 410905

o Elido gog S

S e Cudg el ()5 (Jldgib o 4 Cond P<e /402

@S ewd Cudy el ()5 & Cund P< /0010 ) Glo 5
b lo & Caws P<+/+0 iz b 3l 5 cuwd

\YAQ QLlw.gU Y O)Lo.«\i) A 0,99 c@Lﬁ}’C&N’-}: A

L3 (f"""b u_my pH Lg)_.fo)‘..b‘ cdxllas L)"‘ ‘nl.?u‘
el ol 5 o Jailisl Ll 5 Lo lxs 51 oolicad
555wl p 565Ls8 Slalllas sdulio olSel b

|2l oy

odiS az>l,0 O P SNE L WOPN 1 saddllas ool o
L5°)l—’ l_) (e 6&09;)\)? 9\‘/ Y (5....»9.: wl) L:
2 50 ol addllas o ylg Jlw £e LY. 5l Lo Ve
Sz anls Godm @il 350 05 (35 0 (S 095
gy Slulo Lol 8l aus )5 1,8 b5l e
LEL""’B)‘Q g.é).a.n NS UL SWOURIN VRV 6L“L§)L°-:-.’ A
osls o9y ol )8l gl aslllas alol 5l Bas asauis
3 Ll 5l addllas o o8 0 (oS sasbculs, g ol

Oz s o Sliy Jold adlllas 8590 (>
Ay alwsds ( Cul) G o Sed Caws &S
Lo o pH celn SO 3l o o al S el
Cagby g o5 cile a0 Vo-Y0 glos o o lastisl
pH-meter ol _ws gy (gab wga s /Y -/ ¥-
«Courage & Khazaka Electronic GmbH <5, %)
Ot el s Tl S g 5 (Olall 58S Wy
W LS)‘§°)‘“>"‘ ol)sl raLw )0 T WBYe cels

Lo pite $95 4 dmg5 b odd s 5l aen Sledbol
G o5 Jolts S el )b slayge;l g
lo,ly 5JUST g (Independent  Sample  T-test)
S il )b e slayga;l 9 (One-way ANOVA)
P 4 wos 3JUT (Man-Whitney, Kruskal-Wallis)

Wo,8 Al s sse o /00 ) S
Lyaasl

L olsl sleoasses ;o pH @j95 (1992 (o2l
Oem 0 PH (nKle s b K-S 951 5 eolaxul


https://jdc.tums.ac.ir/article-1-58-fa.html

[ Downloaded from jdc.tums.ac.ir on 2025-01-09 ]

fq ..Q»,SUTJ:ugw;?‘wb.wpo Lgd.b.:b:()bl.(a.bg).ho

rir ¥ 3 o cilicko o PH dunglio ) Jacr

P value LY Cago il
ey | ¥R £ /AY | 05 £ /50 i
TERANN I /ARIERYA LW N0 IRV g (| WL P FRENEN
ofoe | PN SIYA | O/VE £ -/0Y ags
AN R G ERYA o WA SR IN ¢ LT
of+Ne | FlOV £ </¥0 | F/AY £ -/0Y aslw
VO | FIVe £ A FADE /DY | Cuwd Sl
V0S| FIVY £ /EA | FIAY £ < oY Cowd S
INAX | F/EN £ </¥Y | SIVE £ - /0Y b sl

o - i a3l e 5 PH e (sl g
Mol oty (5,55 50 LeFur ol o allae oy

& ygmodn Lol s Cwg PH (b ool jo
L Gl alucs (ol g GLBI I 5VL ()l s
b s PH slacslas (go,L s a5 ol (glasllas
anllas ] 5o canl 00t ploxil GLBT 5 bagils sy
2 oz s BT ) 5oL bl gy
Slpls Slig Cug pH () Ses 5 Xing 5o
1 e led o o ye 5l i s Ve B Y
AS 6,500 Geios o o sanlllas M [5gy o0
PH )l slakaly o ol plxil Zlotogorski lawgs
Vs Al S

zdaw Cewgy PH asllas G jo hasd S8 (54 3l
Sl gyl gre Ojgoa U 0 ol ld
DO Jlie 50 DIOF) ol 0oy a5

dy9—0 atadi A s dnslie (o dslllas ol o
Al b Ble g Jome (S @l (Slag (o) 2
sl Uy slas o azsl ool ol 3,5 dihace
5 Slis pH )] jo 45 el I, e g Maibach
amis ol 4 Zlotogorski gy oy yeS SlBss S
i Sli 5l 4SS pH o)lg 0 AT s a5 o
) Sen g LeFur Lawgs sadiplosl gaiss o canl

Seogill >y

2 PH (50 720 laebl (salold g (55ko Y 10903
O ilize gble Covg

ez BT s Ll (FIVFE Y8 |y slos 45 o meS
S @bz 3blie pH 5 wiss canlin iy,
sl gyl gime

o 59 Seagilil (g 51 Sy e pH (ganli
3l Laeils pH lawgie (3blis gdaon jo ol olis
5 4 Slin ;o LS ol g Canl yiiny LB
O Jga2) o9 o gine sslel ks 51 JLdgil ez

&

o
ol pH a5 a0 o lis asdlas cpl gl
L oials ass, S sl Ll wo)ls s b (5,00 5ne
Sl2og, 5 PH .aiS cod ol pw olal 0 ]38
g adls 5a S b gyl s O alizee
s by, S 5l peS JLo ¥e-¥e (w095 pH
s Maibach Gladllas b olas o laisl pl 0g S0
y o L PH s galal, a8 ool o Sen
(o IS L Sy 45 (5 ygm0as 205 (318
P T RN 'v_%ﬁ*:’gs" POELL
s PH plee ) e QB VIY (o) 2 5l e e
doadl pl b oolas jo 7 (selw 3 8) del Cavdas

ol 48 F alowl LeSons 158 45 a5 glasdlae o


https://jdc.tums.ac.ir/article-1-58-fa.html

[ Downloaded from jdc.tums.ac.ir on 2025-01-09 ]

e o2 5 (6 S 03l (gl ooliinl 590 SuST
Slibio 398 o Slgpidan il bdiges dgamme pa>
gy alies sl ol )b Ol go)b 0 (6500 puS
Sl = ety T olge 1 ool (g Cugh ) (o guns)

29 ploxil Cawgy PH (59, 52 (S5 Jome goged 5

s:.njxﬁs

G939 higel 5 e lawg GRegl ool g4k se
O)Lo—«fa olo)ljj 69_.45.o ‘ral&_? 9 Cmgs GLQQS)LQ.:.;
Lol s 23l FYYIYY -

References

YPAR OLisl oY oyl ) 0595 (2l 9 gy O

s Wilhelm oz 5155 oy Slag 5l acls pH
1) delw 9 LS'L.«.._.J pH “_gjf._{.b ddaJLEA ) O‘)lS-Q-Q
A4S Wad d>gie g 10,5 duslae S0 (gdilaio A L
oA (S aele 5 on Ssaanl 5l (S0 Gl
Mo bl
Sy PH (59) 5 35 oo O )90y (oS Slalllas
ol adlhs eS| 5l cand v, o Hlaia
3 90 ol 81 golis gl 3l b (oldllas S0 b
oBws glas o S5 Joe (slar gl NS caslllas

1.  Archer C.B. Functions of the skin. Burns T, Breathnach S, Cox N, Griffiths C (editors).
Rook’s Textbook of dermatology, 7™ ed. Oxford: Blackwell Publishing;2004:4.1-12.

2. Schmid-Wendtner MH, Korting HC. The pH of the skin surface and its impact on the barrier
function. Skin Pharmacol Physiol 2006;19:296-302.

3.  Waller JM, Maibach HI. Age and skin structure and function, a quantitative approach (I):
blood flow, pH, thickness, and ultrasound echogenicity. Skin Res Technol 2005;11:221-35.

4. Marrakchi S, Maibach HI. Biophysical parameters of skin: map of human face, regional, and
age-related differences. Contact Dermatitis 2007;57:28-34.

5. Wa CV, Maibach HI. Mapping the human face: biophysical properties. Skin Res Technol

2010;16:38-54.

6. Man MQ, Xin SJ, Song SP, et al. Variation of skin surface pH, sebum content and stratum
corneum hydration with age and gender in Chinese population. Skin Pharmacol Physiol

2009;22:190-99.

7.  Wendling PA, Dell’acqua G. Skin biophysical properties of a population living in Valais,
Switzerland. Skin Res Technol 2003;9:306-11.

8. Le Fur I, Reinberg A, Lopez S, et al. Analysis of circadian and ultradian rhythm of skin
surface properties of face and forearm of healthy women. J Invest Dermatol 2001;117:718-24.

9. Kim MK, Patel RA, Shinn AH, et al. Evaluation of gender difference in skin type and pH. J

Dermatol Sci 2006;41:153-56.

10. Zlotogorski A. Distribution of skin surface pH on the forehead and cheek of adults. Arch

Dermatol Res 1987;279:398-401.

11. Ehlers C, Ivens Ul, Moller ML, et al. Females have lower skin surface pH than men. Skin Res

Technol 2001;7:90-94.

12. Wilhelm KP, Cua AB, Maibach HI. Skin aging. Effect on transepidermal water loss,
stratum corneum hydration, skin surface pH, and casual sebum content. Arch Dermatol.

1991;127:1806-09.


https://jdc.tums.ac.ir/article-1-58-fa.html

[ Downloaded from jdc.tums.ac.ir on 2025-01-09 ]

Evaluation of skin pH in normal population and its relationship with
age, sex and anatomic location

Bardia Sadr, MD

Shahab Babakoohi, MD
Ferial Fanian, MD

Maryam Sarraf-Yazdy, MD
Ali Kazerouni-Timsar, MD
Mansour Nassiri-Kashani, MD
Yahya Dowlati, MD, PhD
Alireza Firooz, MD

Center for Research and Training in Skin
Diseases and Leprosy, Tehran University
of Medical Sciences, Tehran, Iran

Corresponding author
Alireza Firooz, MD

Center for Research & Training in Skin
Diseases and Leprosy, Tehran University
of Medical Sciences, Tehran, Iran.
Email: firozali@sina.tums.ac.ir

Dermatology & Cosmetic

Background and Aim: everal studies have been conducted
to evaluate skin pH in various diseases, but there are few
reports in normal population. The aim of this study was to
evaluate skin pH in healthy individuals.

Methods: Fifty healthy volunteers were enrolled in this
study. The subjects were divided by age into 5 groups, i.c.,
10-20, 21-30, 31-40, 41-50 and 51-60 years old. In each
group, 5 females and 5 males were examined. A pH meter
(Courage & Khazaka electronic GmbH, Germany) was used
to measure pH in 8 different locations of the body (forehead,
cheek, nasolabial fold, neck, forearm, dorsal side of hand,
palm and leg).

Results: The mean values for pH in these locations were
5.25,5.15, 5.06, 4.90, 4.75, 4.80, 4.69, and 4.83 respectively.
pH was significantly higher in women (P<0.001). There was
a significant difference between skin pH in different age
groups (P=0.002). The highest and lowest amounts of pH
belonged to the forehead (5.26 + 0.68) and leg (4.69 + 0.40),
respectively.

Conclusion: Age and sex and location have remarkable
effects on skin pH.
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